Background. Nonpharmacological interventions have been shown to have some effectiveness in adults with dizziness; however, the effectiveness of these interventions in older people is unknown.
D izziness is frequently experienced by older people, with an estimated 32% to 58% of women and 22% to 30% of men more than 65 years old reporting dizziness. [1] [2] [3] Importantly, this prevalence increases with age. 1, 2 The consequences of dizziness include not only personal distress but also an economic burden on the health care system; for instance, the cost of emergency department visits for dizziness in the United States has been estimated to be $3.9 million. 4 One of the most concerning consequences of dizziness in older people is the association with an increased risk of falls. 5 Falls are associated with decreased independence, disability, morbidity, and mortality. 6, 7 Falls in older people contribute to significant personal and economic burden, and with the aging population, the direct cost of falls in Australia is expected to increase to $1.375 billion per annum by 2051. 8 Dizziness in older people may be empirically classified in 6 categories: frailty; psychological disorders; cardiovascular disorders; presyncope; nonspecific disorders; and ear, nose, and throat disorders. 9 Older people with dizziness are underreferred for specialist consultations and lack access to appropriate interventions. 10 Furthermore, dizziness in older people is often multifactorial 3, 11 and has been shown to be associated with anxiety, 12 spinal pain, 12 and increased use of medications. 3, 11, 12 The inappropriate prescription of some medications for dizziness has been questioned, 13 and polypharmacy is common, with 33% of older people with dizziness using 5 or more medications and 37% using 3 or more medications that increase the risk of falls. 11 The effectiveness of nonpharmacological therapies, alone or in combination, for dizzinessparticularly in older people, who may be at risk of polypharmacy-needs to be determined. Nonpharmacological interventions that have reportedly been used for dizziness in older people include exercises (including vestibular rehabilitation therapy), 14 -18 cognitive-behavioral therapy, 17, 19, 20 and manual therapy. 21, 22 The effectiveness or optimal combinations of therapies, particularly nonphar-macological therapies, in older people have not been determined, and-to our knowledge-a systematic review of literature on nonpharmacological therapies for dizziness in older people has not been done. In this review, our aim was to address this need by providing an overview of controlled trials carried out to date to determine the effects of conservative, nonpharmacological interventions for dizziness in older people.
Method Data Sources and Searches
The following electronic databases were searched, with assistance from a research librarian, from inception to May 2014: Cochrane Central Register of Controlled Trials, PubMed, EMBASE, Scopus, CINAHL, AMED, Index to Chiropractic Literature, PsycINFO, and MANTIS. Reference lists of included articles and relevant systematic reviews retrieved in the search were screened for additional relevant articles. Search terms related to clinical trials, older age, dizziness, and various nonpharmacological therapies were linked with Boolean operators. Nonpharmacological therapy search terms included (but were not limited to) "vestibular rehabilitation," "acupuncture," "chiropractic," "physiotherap," "osteopath," "cognitive behavior therapy," and "massage" (eAppendix 1, available at ptjournal.apta.org). Search terms were modified for each database, and appropriate subject headings were used for each database searched.
Study Selection
Two authors (J.C.K. and either M.F.A. or S.D.F.) independently screened all titles and abstracts retrieved via the electronic database search and discarded studies that did not meet the inclusion criteria. The full texts of the remaining articles were obtained, and 2 authors (J.C.K. and either J.H. or M.F.A.) independently applied the inclusion criteria to determine which studies to include. Discrepancies between these review authors were resolved by consultation and consensus between authors.
Study design.
The studies included in this review were controlled trials (including randomized, quasirandomized, and nonrandomized trials).
Retrospective study designs, cohort studies, case reports, case series, commentaries, letters to the editor, and expert opinions were excluded. Non-English language articles that could not be assessed were excluded.
Participants.
Studies with participants who were more than 60 years old and experienced dizziness were included; thus, participants with presbyastasis, nonspecific dizziness, cervicogenic dizziness with associated osteoarthritis, and dizziness of unspecified origin were included. Excluded studies were those involving participants with dizziness from specific diagnosed causes, including conditions of the ear, nose, throat, central nervous system, or cardiovascular system; migraine-associated vertigo; benign paroxysmal positional vertigo; Ménière disease; peripheral neuropathy; and infection.
Types of interventions.
Selected studies were those involving any nonpharmacological interventions, including (but not restricted to) exercises, manual therapy (massage, soft-tissue therapy, manipulation, or traction), cognitivebehavioral therapy, and acupuncture. Studies involving herbal formulations and homeopathic remedies were excluded because they were considered to be pharmacological in nature. Studies with comparison groups consisting of placebo, sham therapy, no treatment (wait list control), and any other type of active intervention were included.
Outcome measures.
The primary outcome measure was any self-reported measure of dizziness (eg, Dizziness 
Data Extraction
Two authors (J.C.K. and either J.H., S.D.F., or M.F.A.) independently extracted data from the included articles. The data extracted included characteristics (population, number of participants, age, and sex), interventions (intervention group and control group), and outcomes (primary and secondary outcomes related to dizziness, balance, falls, and quality of life). Discrepancies between authors in data extraction were resolved by consultation and consensus between authors.
Quality Assessment
Two review authors (J.C.K. and either J.H., S.D.F., or M.F.A.) independently assessed each article for risk of bias according to the 12-item criteria described in the Cochrane Handbook for Systematic Reviews of Interventions. 23 Any discrepancies between authors in the assessment of risk of bias was discussed and resolved through consensus.
The clinical relevance of each publication was also assessed with a 5-item clinical relevance assessment from the Cochrane Back Review Group. 24 Each item was judged as "yes" if it fulfilled the requirement, "no" if it did not fulfill the requirement, or "do not know." These criteria were applied independently by J.C.K. and one other reviewer (J.H., S.D.F., or M.F.A.). The clinical relevance items included the following:
• Are participants described in detail so that you can decide whether they are comparable to patients whom you see in your practice? • Are the interventions and treatment settings described well enough that you can provide the same for your patients? • Were all clinically relevant outcomes measured and reported?
• Is the size of the effect clinically important? • Are the likely treatment benefits worth the potential harms?
Data Synthesis and Analysis
Although a meta-analysis was planned, the included studies were too heterogeneous in their interventions and outcome measures for a meta-analysis; therefore, we present a descriptive, narrative synthesis of the results and quality of the included studies. 
Role of the Funding Source

Results
A total of 7 studies met the inclusion criteria and were included ( Fig. 1 ). 14, 15, 18, [25] [26] [27] [28] A total of 1,966 electronic publication records were identified through database searching. After 531 duplicate references were removed, the remaining 1,435 records were screened, and 51 records were identified for full-text analysis; 11 of these full-text publications could not be translated from non-English languages (5 Chinese, 1 Turkish, 2 German, 1 Italian, and 2 Polish publications) and, therefore, were excluded. Of the remaining 40 full-text articles, 33 did not meet the inclusion Identification of included studies. There was a significant difference between groups on the DGI (Pϭ.026). All other outcome measures were not significant between groups.
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The randomization procedure was not defined. Interventions for active and comparison groups were identical after 8 weeks. The results presented are from the 8-week time point. All results at the 20-week time point were not significant.
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criteria and were excluded (a list of the excluded studies is shown in eAppendix 2, available at ptjournal.apta.org). Screening of reference lists did not identify additional relevant articles. Because of the small number of included studies and their general high risk of bias, the focus of our analysis was describing the available evidence for various therapeutic modalities rather than assessing the effectiveness or comparing the effectiveness of modalities.
Of the included studies, all contained some form of exercise as the main intervention: vestibular rehabilitation exercises, 14, 18, 25, 27 balance exercises, 26, 28 and tai chi exercise. 15 The characteristics of the included studies are shown in Table  1 . The included studies were designed as randomized controlled trials, 14, 15, 26 agematched control trials with 18, 25 and without 27 dizziness, and a nonrandomized controlled trial. 28
The most common outcome measures were self-reported dizziness and balance, with dizziness being measured in 6 of 7 studies 14, 18, [25] [26] [27] [28] and balance being measured in 6 of 7 studies. 14, 15, [25] [26] [27] [28] Other outcome measures included gait speed or gait performance, 14, 25 inflammation markers in blood, 27 and vestibular and cerebral tests (audiometry, acoustic impedance, and Doppler intracranial sonography). 28 Only 2 studies reported a statistically significant difference favoring the intervention for self-reported dizziness. 18, 26 For balance performance, 4 studies found significant differences favoring the intervention between the intervention group and the control group. However, in each study in which balance was measured, multiple balance outcome measures were used. In addition, for all balance parameters, no single study reported statistically significant differences between the intervention group and the control group. 15, [25] [26] [27] Generally, the sample sizes were small, and only one of the included studies reported that a sample size calculation was performed 25 ; therefore, the possibility that statistically significant differences were missed because of the small sample sizes cannot be ruled out.
There was a high risk of bias in all of the included studies because of the lack of adequate randomization and allocation concealment, 14, 15, 18, [25] [26] [27] [28] the lack of reporting on cointerventions, 14,15,18,26 -28 the lack of reporting on reasons for dropouts, 15, 18, 25, 27, 28 selective reporting of results, 18 and the lack of reporting on participant adherence (Fig.  2) . 14, 15, 18, 25, 27, 28 In addition, the studies lacked adequate reporting to allow informed conclusions about the clinical relevance of the interventions for all of the conditions treated to be drawn (Tab. 2). Finally, the participants were not clearly described, and all but one study failed to provide adequate information about the clinical setting. 25
Discussion
The body of literature addressing the effectiveness of nonpharmacological therapies for dizziness in older people is hampered by serious methodological shortcomings, a high risk of bias, and inadequate reporting. Therefore, at present, no conclusions about the effectiveness of any of these therapies can be drawn.
The strength of the present study is that, to our knowledge, it is the first systematic review evaluating nonpharmacological therapies for dizziness in older people. However, this review is limited by the general lack of literature-particularly high-quality literature-in this area; consequently, we are unable to make judgments about the effectiveness, optimal doses, or optimal combinations of nonpharmacological therapies for dizziness in older people. The possible range of therapies that fall under the broad term "nonpharmacological" is difficult to define. It is possible that not all relevant search terms were used and that publications were missed. Additionally, because of a lack of resources, non- 
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English language publications could not be translated and therefore were not included in the analysis.
Interestingly, no study met our inclusion criteria for cognitive-behavioral therapy or manual therapy. A systematic review of psychotherapy for dizziness 29 concluded that although the number of studies was small, cognitive-behavioral therapy may be effective for patients with dizziness; however, the 3 studies included did not meet our inclusion criteria because of the age of the participants 19, 20 and a specific diagnosis for dizziness. 17 Similarly, 2 systematic reviews of manual therapy for dizziness associated with neck pain in younger adult populations found that although there was a general lack of high-quality publications, there was limited to moderate support for manual therapy. 30, 31 This review highlights the paucity of high-quality research addressing nonpharmacological therapies for dizziness in older people. Research with high methodological quality is needed across a range of therapies to address dizziness in older people. Furthermore, studies assessing therapies alone or in combination are needed to define optimal treatment strategies. In addition, studies with long-term follow-up for these therapies are needed to assess long-term effectiveness.
